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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
Applicant : Bican Samray 

Filed : PCT/DE00/03462 (September 28, 2000) 

Serial No. : 

Title : METHOD FOR SAFELY COUPLING AN EXTERNAL 

VOLTAGE NETWORK TO A SERVICE VOLTAGE 
NETWORK AND CIRCUIT CONFIGURATION FOR 
CARRYING OUT SAID METHOD 

Group/ Art Unit : 
Examiner : 
Docket No. : KSN0030 

Honorable Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

PRELIMINARY AMENDMENT 

In the above-mentioned PCT application, please accept the enclosed application 
under the national stage pursuant to 35 USC §371 and amend the application as follows: 

In the Claims : 

Please replace claims 1-12 of the application with claims 1-12 as follows: 

1. A method for safely coupling an external voltage network to an operating 
voltage network, in particular of a motor vehicle, in which at least one controllable switch 
is arranged between the operating voltage network and a connecting terminal, the at least 
one controllable switch is connected to a control unit, the connecting terminal is designed 
for connection of the external voltage network and the method comprises the following 
steps: 

- measuring the voltage at the connecting terminal, 
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- examining whether the measurement voltage is not below a lower 
threshold value and not in excess of an upper threshold value, 

- closing the controllable switch if the measurement voltage is within the 
permissible range, 

- measuring the current flowing between the connecting terminal and the 
operating voltage network, 

- examining whether the current is not below a lower threshold value, 

- opening the at least one controllable switch if the current is outside the 
permissible range. 

2. A method according to claim 1, wherein the method steps are carried out 
with activated ignition lock only. 

3. A method according to claim 1, wherein the controllable switch is opened 
when the current between the connecting terminal and the operating voltage network is in 
excess of an upper threshold value. 

4. A method according to claim 1, wherein after opening of the controllable 
switch, this state is maintained until the voltage at the connecting terminal drops to zero or 
falls below a lower threshold value. 

5. A method according to claim 1, wherein the measurement of the voltage at 
the connecting terminal is carried out permanently during the entire process. 

6. A method according to claim 1, wherein the results of the measurement 
result examination steps are output via a display unit. 

7. A method according to claim 1, wherein after opening of the at least one 
controllable switch, said switch is closed again at regular intervals in order to determine 
whether the operational state that caused opening of said switch is still present. 

8. A circuit arrangement for carrying out the method according to claim 1 . 

9. A circuit arrangement according to claim 8, wherein the controllable switch 

is a relay. 
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10. A circuit arrangement according to claim 8, wherein connecting terminal is 
covered by a cap and the latter is connected to a switch such that the switching state of said 
switch changes upon removal of the cap from the connecting terminal. 

11. A circuit arrangement according to claim 8, wherein the operating voltage 
network is the supply network of a first motor vehicle and that the external voltage network 
is the supply network of a second motor vehicle, or a charging device. 

12. A circuit arrangement according to claim 8, wherein a measurement resistor 
is connected between the terminal means of the connecting terminal. 
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REMARKS 



Applicant respectfully requests that the above preliminary amendment be entered, 
and that the fees due herewith are calculated using the new claims, not the claims of the 
PCT application. 

Respectfully submitted, 



Eric J. GroeA, Reg. No. 32,230 

Baker & Daniels 

205 West Jefferson Blvd., Suite 250 

South Bend, IN 46601 

Tel: (574) 234-4149 

Fax: (574)239-1900 
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Translation of Annexes to the IPER 
Amended pages 1 , 1 a, 2: 
5 Description 

Method for Safely Coupling an External Voltage Network to an Operat- 
ing Voltage Network and Circuit Arrangement for Carrying out Said 
Method 

10 

The invention relates to a method for safely coupling an external voltage 
network to an operating voltage network, in particular of a motor vehicle, 
and to a circuit arrangement for carrying out said method. 

15 In coupling two voltage networks with each other, care is to be taken that 
the two voltages are compatible. The parameters of the voltages are their 
value, their polarity in case of dc voltage and the frequency as well as the 
phase in case of ac voltage. If there are two voltage networks coupled with 
each other in which these characteristics are not in conformity, damage in 

20 the voltage networks or failure in operation may result. 

To avoid damage, it is known to connect fuses in the current path which 
separate the connection between the voltage networks in case of inadmis- 
sibly high current. However, such fuses do not provide protection against 
25 too high voltages. 

In case of motor vehicles, there is the additional difficulty that different volt- 
age levels will be utilized in the future in the on-board networks of motor 
vehicles. This constitutes a problem in particular if, in case of failure of the 
30 battery of a motor vehicle, a jumper operation is carried out by connecting 
the on-board network to the on-board network of another vehicle, since 
there is the risk in that event that different on-board networks are intercon- 
nected. 
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The document DE-A-197 19 919 discloses a method for safely coupling an 
external voltage network to an operating voltage network, in particular of a 
motor vehicle, in which at least one controllable switch is arranged between 
the operating voltage network and a connecting terminal, the at least one 
controllable switch is connected to a control unit, the connecting terminal is 
designed for connection of the external voltage network and the method 
comprises the followings steps: 

Measuring the polarity at the connecting terminal and examining whether 
the voltage is not in excess of a threshold value, if the measurement volt- 
age is not within the permissible range, the controllable switch is opened. 
The current flowing between connecting terminal and operating voltage 
network is then measured and it is examined whether the current is not be- 
low a lower threshold value. If the current intensity is outside the permissi- 
ble range, the controllable switch is opened. 

A similar method is known from DE-A-197 02 1 16. 

In the prior art according to the two documents mentioned above, it is toler- 
ated, for example in case of wrong polarization, that there is a high balanc- 
ing current flowing first. This has the afore-mentioned effect of causing 
possible damage. 

It is an object of the invention to indicate a method that ensures safe cou- 
pling of an external voltage network to an operating voltage network, in par- 
ticular of a motor vehicle, such that damage to the voltage networks is pre- 
vented. According to the invention, this object is met by a method having 
the features indicated in claim 1 . 

A suitable circuit arrangement for the method is indicated in claim 8. 

The method is advantageous since damage to one of the voltage networks 
by excess current or overvoltage is prevented on the one hand, while the 
end of a balancing operation between the networks is recognized as well on 
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the other hand, namely when the current drops beiow a preset threshold 
70 value. 

Furthermore, it is advantageous that a permissible voltage range may be 
preset within which the voltage of the external voltage network may reside. 

75 It is particularly advantageous that no parts, such as e.g. fuses, have to be 
replaced upon occurrence of an error. Locking after opening of the switch... 

(... is advantageous since uncontrolled re-activation of the controllable 
eo switch is thus prevented.) 



85 Note: the passage in parentheses is not part of amended page 2, but indi- 
cates the English text that was not amended in this paragraph) 
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B. The latter has an on-board network BN2, a starter motor S2 as well as a 
battery with a voltage U B . 

The voltage supply concept making use of two batteries with different vol- 
105 tages copes with future vehicle generations in which the starter circuit is 
operated with 36 V, for example, whereas the on-board network is opera- 
ted with conventional apparatus and instruments using 12 V. 

The switching unit SG is allocated to the first vehicle A. It is arranged be- 
110 tween connecting terminal VK and operating voltage network BN. Switching 
unit SG comprises a control unit SE, the controllable switch Q 2) a measure- 
ment resistor R m , an additional switch Q, as well as a third switch Q3. 
Switch Q t interrupts the voltage supply of control unit SE. Controllable 
switch Q 2 is controlled by control unit SE. In addition thereto, control unit SE 
115 is connected to connecting terminal VK, so that the voltage U V k at the con- 
necting terminal VK can be determined via this line. In addition thereto, a 
current measuring means ME, is connected in the current path between 
connecting terminal VK and operating voltage network BN, with a connect- 
ing being also provided between current measuring means MEi and control 
120 unit SE. A display unit AE is connected to control unit SE. 

Switch Qi may be connected to the ignition lock of vehicle A or to another 
control unit. An additional switch Q 3 may be connected thereto in addition, 
said switch Q 3 being arranged in series or in parallel to switch Qi. In an ex- 

125 pedient embodiment, said switch Q 3 is coupled to a cap AK that hides con- 
necting terminal VK and has to be folded away for connection of a jumper 
cable SK. Anyway, the switch Qi, or the combination of switches Qi and Q 3 , 
has the effect that the switching unit SG measures current and voltage only 
when the vehicle is operative or when an external starting operation or 

130 jumper operation is being carried out. 

The mode of operation and the cooperation of the individual components 
takes place in accordance with the flow diagram according to Fig. 2. The 
sequence relates to an embodiment according to Fig. 1 , with switch Qi be- 
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135 ing controlled by the ignition lock. After the ignition lock Qi has released the 
voltage supply of control unit SE, the terminal voltage U VK at the connecting 
terminal VK is measured. If the voltage is within a specific range that is lim- 
ited by threshold voltages U mi n and U max , switch Q 2 is closed. If the voltage is 
not within this range, the measurement of the terminal voltage U VK is con- 

140 tinued and switch Q 2 remains open. If there is no external voltage network 
FN connected, there is no voltage applied to connecting terminal VK, either, 
and switch Q 2 is not closed. Upon closing of switch Q 2 , there is a current I 
flowing over the current path from connecting terminal VK to the battery with 
the voltage U A2 and the voltage transformer W, respectively. It is possible to 

145 determine from this current I whether there is an error present in the charg- 
ing circuit, namely when the current is higher than a maximum value l max , or 
whether the battery is charged sufficiently, namely when the current drops 
below the threshold l min . If the current measured is between l min and l max , 
switch Q 2 remains closed, and if the current is outside of this range, switch 

150 Q 2 is opened. If the current drops below the minimum value Lin upon suffi- 
cient charging of the battery, a starting operation can be carried out via the 
ignition lock. In a preferred embodiment, switch Q 2 is in the form of a relay. 
Another possibility would be to realize the switch Q 2 as load disconnecting 
switch which may be electrically switched on again. The current I between 

155 connecting terminal VK and operating voltage network BN, of course, may 
flow also in the opposite direction if vehicle A performs a jumper operation. 
The vehicle is protected in that event as well. 

Upon opening of Q 2 , the measurement of the terminal voltage U V k is contin- 
160 ued, but a locking feature prevents the switch Q 2 from closing again. The 
locking is released only when the voltage U V k at connecting terminal VK 
drops to zero or below the lower threshold value U mjn , i.e. when the jumper 
cable SK is disconnected from connecting terminal VK. Upon release of the 
jumper cable SK, the switching unit SG returns to the normal state, so that 
165 the operation starts anew. If switch Q 3 is coupled to a covering cap AK, the 
locking feature may also be effected depending on this cap. Preferably, 
locking is controlled by control unit SE, for example by corresponding con- 
nection or programming of the control logic. If a load disconnecting switch is 
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employed, reactivation can be delayed until the terminal voltage U VK has 
170 dropped to zero. 

In accordance with a further development of the invention, switch Q 2 is 
closed at regular intervals and a measurement is carried out so as to thus 
check automatically whether a new starting or charging operation is to be 
175 started or whether a previous error is still present. Sampling of switch Qi 
and possibly switch Q 3 may also be part of this checking operation. This is 
realized in the drawing figure by a timer that releases the locking state at 
regular intervals by a corresponding control signal. 

180 Switching unit SG may comprise several controllable switches. The number 
of switches is dependent on whether the connection is to remain separated 
in case of incompatibility of the voltage networks only, for example, as de- 
scribed so far, or whether the external voltage network FN is to be coupled 
to one of several partial systems of the operating voltage network BN, de- 

185 pending on the particular voltage of the external voltage network FN. Addi- 
tional switches or additional contacts in the switches provided, so that 
change-over switches are formed, are required if, in case of different po- 
larities of the external voltage network FN and the operating voltage net- 
work BN, this is to be corrected automatically. 

190 

When dc voltage networks are coupled, for which the method according to 
the invention and the circuit arrangement according to the invention, re- 
spectively, are suitable just as well, the circuit arrangement becomes more 
complex. In addition to the voltage value or voltage amplitude, the fre- 

195 quency and the phase position have to be taken into consideration. Instead 
of a dc to dc converter, transformers may be used here. It is also conceiv- 
able that DC/AC converters or AC/DC converters may be utilized. In cou- 
pling three-phase current networks, the phase sequence of the three con- 
ductors is to be considered in addition. The coupling method according to 

200 the invention, however, remains the same in all cases and only the circuit 
arrangement needs to be supplemented by corresponding components. 
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Amended Pages 8, 9, 9a, 10: 
90 Claims 

1 . A method for safely coupling an external voltage network to an operat- 
ing voltage network, in particular of a motor vehicle, 

in which at least one controllable switch (Q 2 ) is arranged between the 
95 operating voltage network (BN) and a connecting terminal (VK), the at 

least one controllable switch is connected to a control unit (SG), the 
connecting terminal (VK) is designed for connection of the external 
voltage network (FN) and the method comprises the following steps: 

100 - measuring the voltage at the connecting terminal (VK), 

- examining whether the measurement voltage is not below a lower 
threshold value and not in excess of an upper threshold value, 

105 - closing the controllable switch (Q 2 ) if the measurement voltage is 

within the permissible range, 

- measuring the current flowing between the connecting terminal 
(VK) and the operating voltage network (BN), 

110 

- examining whether the current is not below a lower threshold value, 

- opening the at least one controllable switch (Q 2 ) if the current is 
outside the permissible range. 

115 

2. A method according to claim 1 , 

characterized in that the method steps are carried out with activated 
ignition lock (Qi) only. 



120 3. 



A method according to claim 1 , 



ijo oi s'QEi: «■■!■•• s ,„ i. 1.0 



5/6 

characterized in that the controllable switch (Q 2 ) is opened when the 
current between the connecting terminal (VK) and the operating volt- 
age network (BN) is in excess of an upper threshold value. 

125 4. A method according to claim 1 , 

characterized in that, after opening of the controllable switch (Q 2 ), this 
state is maintained until the voltage at the connecting terminal (VK) 
drops to zero or falls below a lower threshold value. 

130 5. A method according to claim 1 , 

characterized in that the measurement of the voltage at the connecting 
terminal (VK) is carried out permanently during the entire process. 

6. A method according to claim 1 , 

135 characterized in that the results of the measurement result examination 

steps are output via a display unit (AE). 

7. A method according to claim 1 , 

characterized in that, after opening of the at least one controllable 
140 switch (Q 2 ), said switch (Q 2 ) is closed again at regular intervals in order 

to determine whether the operational state that caused opening of said 
switch (Q 2 ) is still present. 

8. A circuit arrangement for carrying out the method according to any of 
145 claims 1 to 7, comprising: 

- a measuring means for measuring the voltage at the connecting 
terminal (VK), 

150 - an examining means for examining whether the measurement volt- 

age is not below a lower threshold value and not in excess of an 
upper threshold value, 
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- a means for closing the controllable switch (Q 2 ) if the measurement 
voltage is within the permissible range, 

- a means (ME,) for measuring the current flowing between the con- 
necting terminal (VK) and the operating voltage network (BN), 

- a means for examining whether the current is not below a lower 
threshold value, 

- a means for opening the at least one controllable switch (Q 2 ) if the 
current is outside the permissible range. 

A circuit arrangement according to claim 8, 
characterized in that the controllable switch (Q 2 ) is a relay. 

A circuit arrangement according to claim 8 or 9, 

characterized in that the connecting terminal (VK) is covered by a cap 
(AK) and the latter is connected to a switch (Q 3 ) such that the switching 
state of said switch (Q 3 ) changes upon removal of the cap from the 
connecting terminal (VK). 



175 1 1 . A circuit arrangement according to any of claims 8 to 10, 

characterized in that the operating voltage network (BN) is the supply 
network of a first motor vehicle (A) and that the external voltage net- 
work (FN) is the supply network of a second motor vehicle (B), or a 
charging device. 

180 

12. A circuit arrangement according to claim 8, 

characterized in that a measurement resistor (Rm) is connected be- 
tween the terminal means of the connecting terminal (VK). 
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Abstract 

280 

The inventive method makes sure when two networks are coupled that no 
damage is caused due to inadmissibly high currents or different voltages. 
To this end, a switch (Q 2 ) is interposed between the operating voltage net- 
work (BN) and a connecting terminal (VK), said switch being controlled by a 

285 control unit (SE). The switch (Q 2 ) is closed only when the voltage networks 
are compatible. Once the switch (Q 2 ) is closed, the current (I) now flowing is 
measured. If the value is below a threshold value, the switch is opened. The 
circuit configuration serves to carry out the method, for example for coupling 
two vehicles for performing an external jumper operation. In an expedient 

290 embodiment, the controllable switch (Q 2 ) is a relay. 
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